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@ Apparatus for encoding and decoding header data in picture signal transmission. 



© Control data subsequent to an extension start 
code is stored in an encoding apparatus when trans- 
nnitted after each header data of a video sequence 
layer, a GOP layer, a picture layer and a slice layer. 
In transmission of the next header data, the content 
of the control data subsequent to the extension start 
code in the header data to be transmitted is com- 
pared (29) with the content of the preceding header 
data of the same layer stored (31) in the encoding 
apparatus. If the result of such comparison signifies 
that the compared data are mutually the same, nei- 



ther the extension start code nor the subsequent 
control data is transmitted. At the reception of each 
header data of the video sequence layer, the GOP 
layer, the picture layer and the slice layer, the con- 
trol data decoded subsequently to the extension 
start code is stored (1 02) in the decoding apparatus. 
When the extension start code is not existent in the 
next header data to be decoded, the preceding 
header data of the same layer stored in the decod- 
ing apparatus is duplicated and used as the control 
data of the layer being currently decoded. 



CM 
< 



CO 
CO 

CO 



F I G. 3(B) 



820, S2I ,S22,S23 



0- 



29x 



CONTROL DATA 
INPUT CIRCUIT 



19 



1 



COMPARATOR 



ID SIGNAL 
CIRCUIT 

] 

S25 



S16 



S24 

ZL 



-32 



CURRENT PICTURE 
CONTROL DATA 
MEMORY 



T 



,30 



PAST PICTURE 
CONTROL DATA 
MEMORY 



31 



325 



VL CODER 



T 



BUFFER 



BIT STREAM 



S8,S9 
SIS 



S15 ■ 
QUANTIZATION 
TABLE 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.4) 



EP0Q06j3300 [http:/AAWW.g€tthe pat ent.co m / L o gin.do g/$a er br e cht/@010 642%2E50458U S/Fet c h/EP0006l3300,c^ 2 of 1 6 



EP 0 613 300 A2 



The present invention relates to a picture en- 
coding apparatus, a picture decoding apparatus, a 
picture encoding nnethod. a picture decoding meth- 
od, a picture signal transmission method and a 
picture recording medium adapted for use in com- 
pression of moving picture data. 

In recording and transmitting digitized moving 
pictures, it is customary to encode the data for 
compression since the data amounts to an ex- 
tremely great quantity. There are known some typi- 
cal encoding methods inclusive of motion com- 
pensating predictive coding and DCT (discrete co- 
sine transform) coding. A picture signal is first 
converted into a different form by the use of such 
coding technology, and subsequently a variable- 
length code such as the efficient Huffman code is 
allocated to the converted signal by utilizing the 
statistical attributes of the converted signal, where- 
by compression of the picture data is realized. 

The encoded data is termed a bit stream. Fig.1 
shows the structure of a bit stream in the format 
according to MPEG (Moving Picture Experts Group 
) 1. The MPEG 1 signifies a moving picture encod- 
ing standard progressed by WG (Working Group) 
11 of SC (Sub Committee) in JTC (Joint Technical 
Committee) of ISO (International Organization for 
Standardization) and lEC (International Electrotech- 
nical Commission). 

A bit stream of the MPEG 1 comprises a total 
of six layers which are a video sequence layer, a 
GOP (group of pictures) layer, a picture layer, a 
slice layer, a macro block layer and a block layer. 
The individual layers will now be described below 
briefly with reference to Fig. 2. 

1 . Block layer 

A block layer is composed of, e.g.. mutually 
adjacent 8 lines x 8 pixels of luminance or color 
difference. For example. DCT is executed block by 
block as a unit. 

2. Macro Block (MB) layer 

When the picture format is based on 4:2:0 
component signals, an MB layer is composed of a 
total of 6 blocks which consist of 4 horizontally and 
vertically adjacent luminance blocks, and 2 color 
difference blocks (Cb and Cr) at the same position 
on the picture. These blocks are transmitted in the 
order of YD, Yl , Y2, Y3, Cb and Cr, A decision is 
made per MB layer as a unit for selecting the 
predictive data to be used or determining whether 
it is necessary or not to send a prediction error. 



3. Slice layer 

A slice layer is composed of one or more 
macro blocks successive in the picture scanning 

6 order. This layer is so contrived that an intra-frame 
motion vector and a DC component difference are 
reset at the beginning of the slice, and the first 
macro block has data indicative of the intra-frame 
position so as to execute a return upon occurrence 

70 of any error. For this reason, the length of the slice 
layer and the beginning position thereof are ar- 
bitrary and may be changed in accordance with the 
error state of the transmission channel. 

75 4. Picture layer 

A picture layer of an individual frame is com- 
posed of at least one or more slice layers and is 
classified as I picture, P picture or B picture in 
20 accordance with the encoding method. 

5. GOP layer 

A GOP layer is composed of one or more i 
25 pictures and none or a plurality of other pictures. 

6. Video sequence layer 

A video sequence layer is composed of one or 
30 more GOPs which are equal in both picture size 
and rate to each other. 

The bit stream is so contrived as to enable 
picture reproduction from an intermediate point as 
well. More specifically, at the beginning of each of 
35 such video sequence layer, GOP layer, picture 
layer and slice layer, there is added a start code 
which signifies a start point. The start code is a 
unique one and generation of its bit pattern is 
inhibited except in the bit stream. Therefore it is 
40 rendered possible, by detecting the start code, to 
perform reproduction (random access) from an in- 
termediate point in the bit stream or a return upon 
occurrence of any error in the transmission chan- 
nel. 

45 Header data is existent in succession to the 

start code to produce a video sequence header, a 
GOP header, a picture header and a slice header. 
The header data serves as control data required for 
decoding the encoded data in the individual layer 

50 and also for reproducing and displaying the picture. 
If there arises the requirement in the future that the 
header data needs to include more control data 
than that in the MPEG 1. it is possible to transmit a 
unique extension start code in the header and 

55 subsequently to transmit extension data which is 
composed of a multiple of 8 bits (extension byte). 
The syntax relative to the extension start code and 
the subsequent extension data is formed by taking 
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into consideration the interchangeability with the 
MPEG 1. 

Following such MPEG 1, preparation of MPEG 
2 is currently in progress in an attempt to realize 
an improved encoding system for achieving a fur- 
ther enhanced picture quality. The bit-stream de- 
coding control data newly added in the MPEG 2 is 
used for transmitting the extension start code in the 
header and then transmitting the extension data 
subsequently thereto. 

With regard to the detailed bit stream syntax in 
the MPEG 1, there is a description in the Draft 
International Standard ISO/IEC DIS 11172. 

In decoding the picture from the bit stream, 
header data is the most important out of the entire 
bit stream. Therefore, if the header data is lost due 
to any error or the like in the data transmission 
channel, it will bring about a fatal result in decoding 
the picture- The header data used in the MPEG 2 
is greater in amount (number of bits) as compared 
with that in the MPEG 1. And in accordance with a 
quantitative increase of the header data in the bit 
stream, there arises a problem that the header data 
is more prone to be subjected to an error. In view 
of such point, it is preferred to minimize the 
amount of the header data to be transmitted. 

Meanwhile in transmission of the header data, 
there may occur a case where some redundant 
data is transmitted. In transmitting a picture header 
for example, even when the current-picture encod- 
ing control data subsequent to the relevant exten- 
sion start code is the same as the control data 
used for encoding the preceding picture already 
encoded, the entire header data are transmitted per 
picture header each time. 

One aspect of the present invention is con- 
cerned with providing picture signal encoding and 
decoding methods adapted for reducing the quan- 
tity of header data in transmission. 

Another aspect of the present invention is con- 
cerned with picture signal encoding and decoding 
methods capable of realizing improved transmis- 
sion of picture signals with minimal errors. 

According to a first aspect of the present in- 
vention, there is provided a picture encoding ap- 
paratus comprising memory means for storing first 
control data included in header data of a predeter- 
mined layer subsequently to identification data; 
comparator means for comparing the first control 
data with second control data included in the next 
header data of the predetermined layer subse- 
quently to the identification data; and encoding 
means so operated as to transmit neither the iden- 
tification data nor the second control data when the 
first control data and the second control data are 
mutually the same, or to transmit both the iden- 
tification data and the second control data when the 
first control data and the second control data are 



different from each other. 

According to a second aspect of the invention, 
there is provided a picture decoding apparatus 
comprising memory means for storing control data 

5 included in header data of a predetermined layer 
subsequently to identification data; and decoding 
means for decoding the encoded picture signal by 
using, when none of the control data is existent in 
the next header data of the predetermined layer, 

10 the preceding control data stored in the memory 
means. 

According to a third aspect of the invention, 
there is provided a picture recording medium hav- 
ing a first encoded picture signal of a predeter- 

15 mined layer including identification data and control 
data subsequent thereto; and a second encoded 
picture signal of a layer being the same in kind as 
the said predeter-mined layer and including none 
of the identification data and the control data. 

20 According to a fourth aspect of the invention, 

there is provided a picture encoding method com- 
prising the procedure of comparing first control 
data, which is included in header data of a pre- 
determined layer subsequently to identification 

25 data, with second control data included in the next 
header data of the predetermined layer subse- 
quently to the identification data; and encoding the 
identification data and the second control data only 
when the first control data and the second control 

30 data are different from each other. 

According to a fifth aspect of the invention, 
there is provided a picture decoding method which 
comprises the procedure of storing first control 
data included in header data of a predetermined 

35 layer subsequently to identification data; and de- 
coding the encoded picture signal by using the 
stored control data when none of the control data is 
. existent in the next header data of a layer being 
the same in kind to the said predetermined layer. 

40 And according to a sixth aspect of the inven- 

tion, there is provided a picture signal transmission 
method which transmits a first encoded picture 
signal of a predetermined layer including identifica- 
tion data and control data subsequent thereto; and 

45 also transmits a second encoded picture signal of a 
layer being the same in kind as the said predeter- 
mined layer and including none of the identification 
data and the control data. 

Specific embodiments of the present invention 

50 will now be described by way of example with 
reference to the accompanying drawings, in which: 
Fig. 1 is a schematic diagram for explaining the 
structure of a video bit stream in the MPEG 
format; 

55 Fig. 2 is a schematic diagram for explaining the 
structure of data in the MPEG format; 
Fig. 3 is a block diagram showing the constitu- 
tion of an embodiment of picture encoding ap- 
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paratus according to the present invention; 

Fig. 4 is a schematic diagram for explaining 

header data of a picture layer; 

Fig. 5 is a schematic diagram for explaining the 

structure of motion predictive compensation; 

and 

Fig. 6 is a block diagram showing the constitu- 
tion of an embodiment of picture decoding ap- 
paratus according to the invention. 
Hereinafter a moving-picture encoding appara- 
tus will be described with reference to Fig. 3. A 
picture signal received via a picture input terminal 
10 is supplied to a field memory group 11. And 
simultaneously a vertical sync signal Si 1 received 
as an input picture sync signal via an input terminal 
26 is supplied to a reference picture controller 23. 
In response to the sync signal S11, the reference 
picture controller 23 generates an undermentioned 
reference picture command signal S10 and sup- 
plies the same to the field memory group 1 1 . 

The field memory group 11 raises an under- 
mentioned picture start flag S22 in synchronism 
with the beginning of a picture which is read out 
therefrom as an object to be currently encoded, 
and supplies the flag S22 to a reference picture 
controller 24. In response to such picture start flag 
S22, the reference picture controller 24 generates 
undermentioned reference picture command sig- 
nals SI 2 and Si 3 and then supplies the same to a 
field memory group 17. Meanwhile the picture start 
flag S22 is supplied also to an output picture 
controller 25. In response to the picture start flag 
822, the output picture controller 25 generates an 
undermentioned output picture command signal 
S14 and supplies the same to the field memory 
group 17. 

Relative to the picture signal being supplied to 
the field memory group 11, a motion predictor 12 
predicts the motion of pixels in the picture being 
currently encoded, with reference to a past picture 
and a future picture. The motion prediction cor- 
responds to a block matching between the block 
pixel signal in the picture being currently encoded 
and the past or future picture being referred to. 
Each block has a size of, e.g., 16 by 16 pixels. The 
past or future reference picture in this stage is 
designated out of the contents of the field memory 
group 11 in accordance with the motion predictive 
reference picture command signal S10 outputted 
from the reference picture controller 23. The mo- 
tion predictor 12 supplies to a motion compensator 
18 a motion vector S7 which represents the block 
position in the reference picture when the predic- 
tion error in the block matching is minimum. 

The motion compensator 18 commands output 
of a block picture signal S3, which is positioned at 
the address designated by the motion vector S7, 
from the field memory group 17 where the picture 



already decoded and reproduced is stored. The 
reference picture in this stage is designated out of 
the contents in the field memory group 17 in accor- 
dance with the motion compensating reference pic- 

5 ture command signal 812 outputted from the refer- 
ence picture controller 24. Outputting the block 
picture signal S3 from the motion compensator 18 
is an adaptive operation, and the optimal one is 
selectable block by block by switching the follow- 

10 ing four operation modes. 

* Motion compensating mode from past repro- 
duced picture 

* Motion compensating mode from future re- 
produced picture 

75 * Motion compensating mode from both past 
and future reproduced pictures (The refer- 
ence block from the past reproduced picture 
and the reference block from the future re- 
produced picture are linearly calculated per 

20 pixel, e.g., by mean value calculation.) 

* Intra-frame encoding mode without any mo- 
tion compensation (In this mode, the output 
block picture signal S3 is substantially zero.) 

The mode switching means selects one mode 
25 having the minimum sum of the absolute values of 
the differences, relative to the individual pixels, 
between the output block pixel signal 83 in each of 
the above four modes and the pixel signal SI of 
the block being currently encoded. The mode thus 
30 selected is outputted as a motion compensating 
mode signal 89. 

The currently encoded block pixel signal SI 
obtained from the field memory group 11 and the 
block pixel signal S3 obtained from the motion 
35 compensator 18 are supplied to a subtracter 13 
where the difference per pixel is calculated, so that 
a block difference signal 82 is obtained as a result 
of such calculation. The block difference signal 82 
is then supplied to a block signal encoder 14 which 
40 generates an encoded signal 84. The encoded 
signal 84 thus obtained is supplied to a block 
signal decoder 15. which decodes the signal 84 to 
output a block reproduced difference signal S5. 
The block signal encoder 14 may be con- 
46 stituted of a DCT (discrete cosine transformer) and 
a quantizer for quantizing the output coefficients of 
the DCT in accordance with a quantization table 
S15 designated from a buffer memory 21. In this 
case, the block signal decoder 15 may be con- 
so stituted of an inverse quantizer for inversely quan- 
tizing the quantized coefficients in accordance with 
the table 815, and an inverse DCT for executing 
inverse discrete cosine transformation of the output 
coefficient of the inverse quantizer. 
66 The block reproduced difference signal S5 is 

supplied to an adder 16 so as to be added per 
pixel to the block picture signal S3 outputted from 
the motion compensator 18, whereby a block re- 
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produced signal S6 is obtained as a result of such 
addition. 

The block reproduced signal S6 is stored in the 
field memory designated, out of the field memory 
group 17, by the current picture command signal 
S13. Then, out of the entire reproduced pictures 
stored in the field memory group 17, the repro- 
duced picture designated by the aforementioned 
output picture command signal S14 Is delivered 
from a terminal 29. 

Meanwhile the block signal S4 is supplied to a 
one-dimensional signal circuit 19 which stores the 
signal in a one-dimensional linear arrangement to 
thereby produce a linear encoded signal SI 6. 

The one-dimensional signal circuit 19 may be 
constituted of a scan converter which scans the 
block quantized DCT coefficients in a zigzag man- 
ner in the order of lower to higher frequencies. 

The linear encoded signal SI 6 is supplied, 
together with the motion vector 88 and the motion 
compensating mode S9 and the quantization table 
S15, to a VLC (variable-length coder) 20 which 
converts the input signal into a variable-length code 
such as the Huffman code. The coded signal is 
once stored in a buffer memory 21, and then the 
bit stream thereof is delivered at a fixed transmis- 
sion rate from an output terminal 22. 

The bit stream is multiplexed with the encoded 
audio signal, sync signal and so forth, and further 
an error correction code is added thereto. And after 
being processed through a predetermined modula- 
tion, the composite signal is recorded in the form 
of pits on a master disk via a laser light beam. A 
stamper is produced by utilizing such master disk, 
and further a multiplicity of replica disks (e.g., 
optical disks) are manufactured by the use of such 
stamper. 

As described previously with regard to the con- 
ventional example of the prior art, the bit stream is 
composed of a total of six layers which are a video 
sequence layer, a GOP layer, a picture layer, a 
slice layer, a macro block layer and a block layer. 
The linear encoded signal SI 6, the motion vector 
S8, the motion compensating mode S9 and the 
quantization table S15 are under the macro block 
layer in the bit stream. A start code is not included 
in the macro block layer or the block layer either. 
Meanwhile in each of the video sequence, GOP, 
picture and slice layers, a start code indicative of a 
start point is added at the beginning, and thereafter 
the header data is transmitted. 

The individual start codes are transmitted in 
synchronism with the rise of a video sequence start 
flag S20, a GOP start flag S21. a picture start flag 
S22 and a slice start flag S23, respectively. The 
flags S20. S21 and S22 are outputted from a 
picture counter 27, and the flag S23 is outputted 
from a macro block (MB) counter 28. 
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The picture counter 27 counts the signal S30 
outputted after detection of the beginning of the 
picture read out from the field memory group 1 1 to 
be currently encoded. The picture counter 27 is 

5 reset at the start of encoding the video sequence 
which is to be encoded, and simultaneously the 
video sequence start flag S20 is raised. The picture 
start flag S22 is raised in response to arrival of the 
signal S30. The GOP start flag S21 is raised when 

10 the count output of the picture counter 27 has 
reached a multiple of a predetermined GOP length 
(the number of pictures to make up a GOP). Gen- 
erally the GOP length corresponds to 12 or 15 
frames. This data is supplied to a picture encoding 

75 control data input circuit 32 and is stored in the 
memory 30 where the control data for encoding the 
current picture is stored. 

The MB counter 28 counts the signal S31 
outputted after detection of the beginning of the 

20 macro block (MB) which is the object to be cur- 
rently encoded and is read out from the field mem- 
ory group 11. The MB counter 28 is reset in 
response to the signal S30. The slice start flag S23 
is raised when the count output of the MB counter 

25 28 has reached a multiple of a predeter-mined 
slice length (the number of macro blocks to make 
up a slice). Generally the slice length corresponds 
to one stripe (the number of macro blocks equal to 
the length of one horizontal line on the picture). 

30 This data is supplied to a picture encoding control 
data input circuit 32 and is stored in the memory 
30. 

In response to a rise of the start flag S20, S21 , 
S22 or S23, the VLC 20 delivers a start code of the 

35 relevant layer and subsequently outputs control 
data as header data for encoding the data of the 
relevant layer in the memory 30. 

Now the header data outputted in this stage 
will be explained below specifically by taking the 

40 picture layer as an example. Fig. 4 shows the bit 
stream syntax of the picture layer described in 
"Test Model 3, Draft Revision 1" p.57, issued by 
ISO-IEC/JTCI/ SC29AA/'GII on November 25, 1992. 
Encoding control data is included next to a 32-bit 

45 picture start code. The control data transmitted 
after a 32-bit extension start code is the one newly 
added in the MPEG 2 format, and the data trans- 
mitted anterior thereto are those already existent in 
the MPEG 1 format. With regard to the individual 

50 codes, detailed description is given in the explana- 
tory manual for the MPEG 2 format. Relative to 
transmission of the control data, the following im- 
provements are contrived in this embodiment. After 
the extension start code, a 4-bit extension start 

55 code identifier is encoded to identify the type of 
the control data. For the purpose of simplifying the 
description of this embodiment, hereinafter the 
code inclusive of such extension start code iden- 
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tifier will be expressed merely as "extension start 
code". 

First, relative to the control data of the picture 
layer, the control data transmitted subsequently to 

the "extension start code" is duplicated from the 

memory 30 and then is stored in the memory 31. 
There-after, when the picture header data is trans- 
mitted in response to a rise of the picture start flag 
S22, the content of the control data subsequent to 
the extension start code in the header data stored 
in the memory 30 for transmission is compared by 
a comparator 29 with the content of the header 
data of the picture layer stored in the memory 31. 
The control data is delivered to the picture encod- 
ing control data input circuit 32. 

If the result of such comparison represented by 
the signal S24 signifies that the compared data are 
mutually the same, it is not exactly necessary to 
transmit the extension start code and the control 
data subsequent thereto. However, if the result of 
the above comparison represented by the signal 
S24 signifies that the compared data are different 
from each other, both the extension start code and 
the control data subsequent thereto need to be 
transmitted. In the latter case, the control data in 
the memory 30 is overwritten In the memory 31. 
The control data anterior to the extension start 
code is transmitted in any case. 

In this embodiment, a remarkably great effect 
is achievable when the pictures of the GOP layer 
are in the encoding structure of Fig. 5 for motion 
predictive compensation. In this diagram, an I pic- 
ture is an intra-frame coded picture, and a P pic- 
ture is an inter-frame predictive coded picture. The 
motion is predicted from the latest decoded I pic- 
ture or P picture, and the prediction error at the 
time is encoded. Since the P picture is encoded by 
cyclic prediction, the P picture encoding condition 
remains unchanged in most cases. Therefore, rela- 
tive to transmission of any picture header data 
posterior to the extension start code, it becomes 
possible to transmit merely the header data of the 
P picture denoted by Pa in the diagram, hence 
realizing reduction of the loss caused due to trans- 
mission of redundant header data and further mini- 
mizing the required header data. 

The process described above with regard to 
the picture layer is executed similarly for the video 
sequence layer, the GOP layer and the slice layer 
as well. 

The moving-picture encoding apparatus thus 
constituted performs the operations of encoding a 
moving picture and outputtlng a bit stream thereof 
and the encoded picture. 

Hereinafter the moving-picture decoding appa- 
ratus will be described with reference to Fig. 6. A 
bit stream signal received at an input terminal 50 
via a transmission medium such as an optical disk 
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is once stored in a buffer memory 51 and then is 
supplied therefrom to an inverse VLC (variable- 
length coder) 52. 

The bit stream is composed of a total of six 

6 layers which are a video sequence layer, a GOP 
layer, a picture layer, a slice layer, a macro block 
layer and a block layer. Start codes indicating the 
respective beginnings of the video sequence, GOP, 
picture and slice layers are received, and then 

10 header data for control of decoding the picture are 
received. 

In response to the individual start codes thus 
received, there are raised a video sequence start 
flag SI 00. a GOP start flag S101, a picture start 

75 flag S102 and a slice start flag SI 03. 

Upon rise of such start flag SI 00, SI 01, SI 02 
or SI 03, the inverse VLC 52 decodes the header 
data of the individual layers and stores in a mem- 
ory 101 the control data thus obtained for decoding 

20 the picture. 

Now the header data decoded in this stage will 
be explained below specifically by taking the pic- 
ture layer as an example. The description will be 
given with reference to the aforementioned bit 

25 stream syntax of the picture layer shown in Fig. 4. 
In this embodiment, the following improvements 
are contrived relative to the control data of the 
picture layer. 

First the control data of the picture layer de- 

30 coded subsequently to the extension start code is 
duplicated from the memory 101 and then is stored 
in the memory 102. Upon reception of the exten- 
sion start code, an extension start flag S200 is 
raised. 

35 Subsequently a picture start flag SI 02 is 

raised, and if none of the extension start code is 
included in the picture header data to be decoded, 
i.e., when the extension start flag S200 is not 
raised, the header data of the picture layer stored 

40 in the memory 102 is duplicated and stored in the 
memory 101 so as to be used as the control data 
subsequent to the extension start code of the pic- 
ture layer being currently encoded. Meanwhile, if 
the flag S200 is raised, the control data subsequent 

45 to the extension start code in the memory 101 is 
overwritten in the memory 102. The control data 
anterior to the extension start code is decoded in 
any case. 

The process described above with regard to 
50 the picture layer is executed similarly for the video 
sequence layer, the GOP layer and the slice layer 
as well. 

The header data is decoded in the manner 
mentioned, and the moving picture is decoded as 
55 will be described below on the basis of the control 
data SI 04 thus obtained. 

Upon detection of the beginning of the picture 
to be decoded, the inverse VLC 52 raises a picture 
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start flag SI 02 and supplies the same to a refer- 
ence picture controller 58. In response to a rise of 
the picture start flag S102. the reference picture 
controller 58 generates undermentioned reference 
picture command signals S58, S59 and supplies 
the same to a field memory group 57. 

The picture start flag SI 02 is supplied also to 
an output picture controller 59. In response to a 
rise of the picture start flag S102, the output pic- 
ture controller 59 generates an undermentioned 
output picture command signal S60 and supplies 
the same to the field memory group 57. 

The encoded block signal 850 obtained from 
the inverse VLC 52 is supplied to a two-dimen- 
sional signal circuit 53, which produces a two- 
dimensional block signal S51. This signal 851 is 
then supplied to a block signal decoder 54 to be 
thereby decoded to become a block reproduced 
difference signal S52. 

The block signal decoder 54 may be con- 
stituted of an inverse quantizer for inversely quan- 
tizing the quantized coefficients in accordance with 
the quantization table outputted from the inverse 
VLC 52, and an inverse DCT for executing inverse 
discrete cosine transformation of the output coeffi- 
cient of the inverse quantizer. 

The two-dimensional signal circuit 53 may be 
constituted of an inverse scan converter which 
scans the encoded block signal 850 in an inverse 
zigzag manner in the order of the coefficients from 
lower to higher frequencies. 

Meanwhile the motion vector 855 and the mo- 
tion compensating mode 856 obtained from the 
inverse VLC 52 are inputted to a motion com- 
pensator 56. Then the motion compensator 856 
commands output of the block picture signal from 
the field memory group 57 where the picture al- 
ready decoded and reproduced is stored. 

More specifically, the reproduced picture des- 
ignated by the aforementioned reference picture 
command signal 858 is recognized as a reference 
picture out of the field memory group 57, and there 
is commanded an output of the block picture signal 
positioned at the address in the reference picture 
designated by the motion compensating mode 856 
and the motion vector S55. 

Outputting the block picture signal from the 
motion compensator 56 is an adaptive operation 
conforming with the motion compensating mode 
856, and the optimal one is selectable block by 
block by switching the following four operation 
modes. Each block has a size of, e.g., 16 x 16 
pixels. 

* Motion compensating mode from past repro- 
duced picture 

" Motion compensating mode from future re- 
produced picture 



* Motion compensating mode from both past 
and future reproduced pictures (The refer- 
ence block from the past reproduced picture 
and the reference block from the future re- 

5 produced picture are linearly calculated per 

pixel, e.g., by mean value calculation.) 

* Intra-frame encoding mode without any mo- 
tion compensation (In this mode, the output 
block picture signal 854 is substantially 

10 zero.) 

The block reproduced difference signal 852 is 
added per pixel by an adder 55 to the block picture 
signal 854 outputted from the motion compensator 
56, and a block reproduced signal 853 is obtained 

75 as a result of such addition. The block reproduced 
signal 853 is stored in the field memory designated 
out of the field memory group 57 by the current 
picture command signal 859. And out of the repro- 
duced pictures stored in the field memory group 

20 57, the designated one is outputted from a terminal 
60 in accordance with the aforementioned output 
picture command signal 860. 

The moving-picture decoding apparatus is so 
constituted as described above to reproduce the 

25 picture from the video bit stream- 
Claims 

1. A picture encoding apparatus for forming an 
30 encoded picture signal of a layer structure 

composed of a plurality of layers, comprising: 

memory means (31 ) for storing first control 
data included in header data of a predeter- 
mined layer subsequently to identification data; 

35 comparator means (29) for comparing the 

first control data with second control data in- 
cluded in the next header data of said pre- 
determined layer subsequently to the iden- 
tification data; and 

40 encoding means (20) so operated as to 

transmit neither the identification data nor the 
second control data when the first control data 
and the second control data are mutually the 
same, or to transmit both the identification data 

45 and the second control data when the first 

control data and the second control data are 
different from each other. 

2. A picture decoding apparatus for decoding an 
50 encoded picture signal of a layer structure 

composed of a plurality of layers, comprising: 

memory means (102) for storing control 
data included in header data of a predeter- 
mined layer subsequently to identification data; 
55 and 

decoding means (52) for decoding the en- 
coded picture signal by using, when none of 
the control data is existent in the next header 
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data of said predetermined layer, the preced- 
ing control data stored in said memory means. 

A picture decoding apparatus according to 
claim 2, wherein said decoding means detects 
the nonexistence of the control data when the 
identification data is not existent. 

A picture recording medium having an en- 
coded picture signal of a layer structure com- 
posed of a plurality of layers, comprising: 

a first encoded picture signal of a pre- 
determined layer including identification data 
and control data subsequent thereto; and 

a second encoded picture signal of a layer 
being the same in kind as said predetermined 
layer and including none of the identification 
data and the control data. 



10 



76 



tification data and control data subsequent 
thereto; and 

transmitting a second encoded picture sig- 
nal of a layer being the same in kind as said 
predetermined layer and including none of the 
identification data and the control data. 

A picture encoding or decoding apparatus or 
method, or a picture recording medium, or a 
picture signal transmission method according 
to any preceding claim, wherein said predeter- 
mined layer is one of a video sequence layer, 
a GOP layer, a picture layer and a slice layer. 



A picture encoding method for forming an en- 
coded picture signal of a layer structure com- 
posed of a plurality of layers, comprising the 
steps of: 

comparing first control data, which is in- 
cluded in header data of a predetermined layer 
subsequently to identification data, with second 
control data included in the next header data of 
said predetermined layer subsequently to the 
identification data; and 

encoding the identification data and the 
second control data only when the first control 
data and the second control data are different 
from each other. 



25 



A picture decoding method for decoding an 35 
encoded picture signal of a layer structure 
composed of a plurality of layers, comprising 
the steps of: 

storing first control data included in header 
data of a predetermined layer subsequently to 40 
identification data; and 

decoding the encoded picture signal by 
using the stored control data when none of the 
control data is existent in the next header data 
of a layer being the same in kind to said 46 
predetermined layer. 

A picture decoding method according to claim 
6, further comprising the step of detecting the 
nonexistence of the control data when the so 
identification data is not existent. 



A picture signal transmission method for trans- 
mitting encoded picture data of a layer struc- 
ture composed of a plurality of layers, com- 
prising the steps of: 

transmitting a first encoded picture signal 
of a predetermined layer which includes iden- 
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